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Thermophilic Bacillus is a rich source of restriction enzymes. Using a screening method described in ref. 1 , we have isolated a thermophilic Bacillus lichenijormis strain HK which grows at 55°C in L broth and contains a type II restriction enzyme, BIiHKI.
In a crude extract, 1 g of wet cells produced about 1.3 x10 4 U 1 2 3 4 5 Lanes A, C, G, and T: The sequence ladder through the BIzHKI recognition site of pACYCI84. Lane I: The product of the primed-synthesis reaction was cleaved with BliHKI. Lane II: The cleavage product was treated with T7 DNA polymerase. Gel electrophoresis was done at 65°C.
To whom correspondence should be addressed.
o(BliHKI (1 U is defined as the'complete digestion of 1 fJ.g of T7 DNA in 50 fJ.I of reaction buffer containing 50 UlM Tris~HCI; pH 7.5, 10mM MgCI 2 , 100illM .NaCl, and 1 mM DTT at 60°C). The enzyme was purified from contaminants .by the following scheme: BliHKI in 1 liter of culture (2 g wet cells) was lysed as described in ref.
1. The supernatant was put onto a DEAE-Sephacel column (Pharmacia, 2.2 x 13 cm). Enzyme eluted at 0.27-0.35 M NaCI was dialyzed against buffer A (20mM Tris-HCI; pH 7.S, SmM p-mercaptoethanol, 0.1 mM EDTA, and S% glycerol) and put onto an Affi-gel heparin column (Bio-Rad, 1.4 x 12cm). Enzyme eluted at 0.26-0.35 M NaCl was dialyzed against buffer B (20 mM Tris-HCI; pH 7.5, and S% glycerol) and put onto an FPLC Mono Q anion exchange column. Enzyme was eluted at 0.2-0.3 M NaCl.
The purified enzyme was used to digest various DNA with known sequences (Fig. 1) . The sizes and numbers of fragments template and an 18mer oligonucleotide with the sequence 5' ATCAGGCTCTGGGAGGCA3' as primer. The primer was annealed to position 3517-3534 of the denatured pACYC184 and was extended through the BliHKI site at position 3592. Figure 2 shows that the cleavage-product of reaction I comigrates with the band corresponding to the second nucleotide C in the sequence CCTCAGG and reaction II comigrates with the band corresponding to the A nucleotide. Therefore, BliHKI recognizes and cleaves 5'CC!TNAGG3'.
By digesting T 7DNA with the enzyme in low, medium, and high salt buffers,4) the optimal reaction buffer of BliHKI was found to be high salt. The optimal temperature was 60°C.
During identification of the BliHKI cleavage site, we found that under normal sequencing conditions (6 M urea, 50°C), the A and C nucleotides next to the BliHKI recognition sequence migrated faster on the sequencing gel (Fig. 3a) . This band compression phenomenon can be explained by the presence of a hairpin structure (Fig. 3b) overlapping with the BliHKI recognition sequence in pACYC184. It was surprising to find that a four base-pair hairpin loop could maintain its conformation in the sequencing gel. Nevertheless, the hairpin was eliminated by running the sequencing gel at 65°C (Fig. 2) or using 7-deaza-dGTP in the sequencing reactions.
